SOLUTIONS OF SEQUENCE & SERIES 


EXERCISE - 1 
PART-I 


Section (A) : 
A-1. (a+2d)=4a => 3a = 2d. 


We have given thata+5d=17>a+5 (2) =17 


a=2,d=3 
so series 2, 5, 8 ....... 


A-2. Given that; T,= 2 + 2, then 35 = ; dp + dL2 = p(p +1) + 2p. 
taking p = 35 S,, = 160 


ST 
om, 
K 


A-3. 994=105+(n-1)7 => 889+7=7n = n= 128 


A-4. First No. = 103 last No. = 791 

No. of terms = 44 S= = [103 + 791] = 22 [894] = 19668 

: _ PB 7 2q _ 7 
A-5.23 a5 [2A+(p-—1)d]) => — =2A+(p-1)d ...... (i) 
p 
= 5 [2A+(q-1)d) = Si =PA+(q-1)d xy (ii) 
on subtracting equation (i) from (ii), we get 
-2 
— (q?—p*) =(p—q)d > d= — (p+q) 


pq pq 
’ Sum of (p + q) terms is 


P94 _ 2a+(p+q-1)d] =P24 eas (p-1)d+ qa] = PA Ex 2 pra | 
2 2 p pq 


p+q | 2q 4) 
7 2 =— (p+q) Ans. 
2 p p 
A-6. Numbers are a—d, a,a+d => S=a-d+at+a+d=2/ = a=9 
a(a? —d?) = 504 > 9(81 —d?) = 504 > 81 —d? = 56 
d? =25 => d=+5.Numbers are 4, 9, 14 
A-7.3 (a — 3d) (a—d) (a + d) (a + 3d) + 16d* = (a? — 9d?) (a? — d2) + 16d4 


= at — a2d?2— 9a2d2 + 9d4 + 16d4 = at — 10a2d? + 25d4 = [a2 — 5 d?]2 
= (a? — d*— 4d)? = ( (a—d) (a + d) — (2d)? )2 
(a—d), (a+d), 2d are integers. Hence Proved 


A-8. (i) a,b, care in A.P. a(ab+bc + ac), b(ab + bc + ac), c(ab + bc + ac) are in A.P. 
> a? (b +c), b? (c + a), c? (a + b) are in ALP. 
(ii) b+c-a, a+c-—b, a+b-c areinA.P 


=> 2(a+c-—b)=(b+c-—a) (a+b-c) > a+c =2b >a,b,careinAP 
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54-3 
A-9. (54-3) 4 : d= ee 
n+1 n+1 
51 
AA 38 one. ae m gn+3+ 408 «ss 3 
A,_» 5 3+(n—2) 51 5 3n+3+51 n—102 5 
n+1 
=> 15n +2055 = 162n — 297 => 147n=2352 ; n=16 
Section (B) : 
B-1. Let the three terms be a, ar, ar => ar2 = a > a=re and ar=8 
=> rm=8, r=2 and a=4 T, = 4(2)> = 128 
B-2.z Let the Numbers are ame: arsoa®?=216 > a=6> oa + a.ar +ar. <= 156 
> ab(ier+ + )=156 > gm 2E ee ee 
r r 36 
=> r=3 or1/3. Numbers are 2, 6, 18 or 18, 6, 2 
5 —r)¥ oer) 
B-3.23 oe 4 = 2 92 — (i ") = LE ( I = 
1-r i-r 1-r (4) 1+r+r 
> 14?-2r=3+4 3r43r => 22+ 5r + 2=0 = (2r + 1) (r+2)=0 
r=-—1/2, r=-—2(rejected) Whenr =-1/2, a=6 soseries is 6, —-3, 3/2 ..... 
B-4. Let a-d, a,a+d => 3a = 21 = a=/ 
a-—d, a-1, a+d+1areinG.P > 7-d,6,8+d areinGP 
= 36 = (7- d) (8 + d) = 36 = 56 — d -d? 
=> d?+d-20 =0 > d=-5,4 
so Numbers are 3, 7, 11 = 12,7,2 
T, = = 
B-5 a a = common ratio; pie ie = EAC ue using dividendo 
Ty. 1g +(p-1)d a+(q—1)d 
(q-p)_ _ _ (tq) ae Ue te ae 
a+(p—1)d a+(q—1)d i. p p-q 
B-6. = (i) Let b = ar 
C= ar and d=ar 
So a? (1— r?), a?(r?)(1 — r?),a?r4(1-1?) these are in G.P. 
So (a? — b?), (b? —c?), (c? — d?) are in G.P. 
1 1 1 1 1 ; 
ii ; ; = ; ; are in G.P. 
) a? +b? b? +c? ce? +d° dar) arder) ards) 
1/6 
B-7. Common ratio of means = a 2 = a 
“32 2 
=> means are 16, 24, 36, 54, 81 
their sum is 211. 
Section (C) : 
C-1.a T,= — =>a+6d=20; T,3= ss >a+12d=38 
d=3, a=2 _ so eee 
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C-2. 1, A, A; A; Z 


L stead 
7 
1 
—-1 
4 28 14 
pe 
14 14 
io ee 
14 14 
i 
14. 14 
14 14 14 : 
so — , — , — are three harmonic means 
11 8 5 
c-3. Let 7— <n 
px ay IZ 
p _ a — eee 82 
kx kx kz 
2 a-y _a-X a-z 
ky kx kz 
2 (2-1) 8-1. -4 
y Zz 
2a aa 
— = —+ — 
y xX Z 
211 
—=-—4+-—= 
y xX Zz 


Hence x, y, Z are in H.P. 


C-4. a?, b2, c? are in A.P. 
Let b+c,c+a,a+barein H.-P. 


then i J ! are in A.P. 


b+c c+a a+b 
2 1 1 


c+a b+c " a+b 

2b? = a? + C7 

hence a?, b?, c? are in A.P. 

if a? , b?, c? are in A.P. thenb+c,c+a,a-—b are in H.P. 


C-5 _ 2ac 
at+c 
1 1 1 $14 
=—+ 
b-a b-c ac 
LHS. = 1 ua _ 1 n 1 _ (a+c) (a+c) 
b-a b-c 2ac 2ac a(2c —a—c) (2a-—a-c) 
at+c a+c 


_ ate | (atc) _ are : | - are 2 de 
~ a(c-a) c(a—-c) (c-—a) 7 a 
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C-6.% (i) 1+ ; + = de pibcdestees n terms 
2 3 n 

S = 1 + 2 + D2 WP sistesaierteaae + pnt (i) 
1 1 2 (n-1) on - 
—~S= Pa eae ee — (ii 
2 a Be a, ” 
(i) — (ii) we get 
Se pie ty Wieden: + fe 
2 2 2 2" 2" 


n ‘on n-1 
oe 2 2 2 
2 
(ii) oan + g fg + ad +... oo 60 (i) 
4 16 64 256 
coe eee Ree Fe —_ (ii) 
4 4 16 64 
(i) — (ii), we get 
See eae eeelers ... co => a. Wa ogee 
4 2 4 8 4 1/2 3 
C-7, T.=(2r+ iit 
S = 3.2 + BiZgeee eee +(2n+1)2° ...(i) 
28 = 3.2°R 2 +(2n +1) 2"+(2n+1)2™ ...(ii) 


(i) — (ii) we get 
-$=3.24 (2.2? 4+ 2.234... + 2.2") — (2n +1) 21> —S =6 + 8 (2™1-1) — (2n+ 1) 2™ 
$=2-2 4 n.2 4 2%! S=n.2 —2142 
Section (D) : 


XV ZZ x 


D-1. = (i) (x?y + y?Z + Z°x) (xy? + yZ? + 2x?) > 9x?y?z? > 3 > (x?y. y2z. Z°x) "3 
XPy+y?Z+Z2X>3XVZ eee (i) 
and we > (xy? . yz?.. 2x*)"18=> xy? + yzZ?4+ZX?>3xyZ aes (ii) 
By (i) and (ii) 
= (x?y + y2Z + Z®x) (xy? + yz? + Zx*) > 9x?y?z? 


(ii) (a +b) (6 + Cc) (C + a) > abc 
abc + b’c +bc* +c*a+a’b+ab* +abc+a’c 


> (abc. b’c. bc?. c?a. a*b. ab?. abc. ac) 


8 
= (a+b) (0 +c) (c+ a) = 8abc > (a+b) (0 +c) (C+ a) > abc 
x 100 
D-2.73, 
TEC te 
AM > GM 
: 
1 201 201 
14 x4x7 4x3 4.000427 s (1 oe x20) p04 ay TEXAXT HX 4 Aas + x00 Sle wee 201 
201 201 
ea eS ace ae ee x100 1 
> x100 => = 
201 14 x4x7 4x9 4.....4 x77 201 
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2ab «16 


D-3. | Leta andb are two numbers aab = = ote (1) 
ee =A and Jab =G 
2A + G? = 26 => (a+b)+ab=26 __..... (2) 
=> aS tab=26 => 26ab=26x165 ab=16 


from (1), we get a+b=10 So a,bare (2,8) Ans. 


(a+b-—c)+(a+c—b)+(b+c—-a) 
3 

(atb+c) > 3((a + b-—c) (C+ a—b) (0+ c-—a))'* 

(at+tb+c)* > 27 (a+ b—c) (¢ + a—b) (b + c— a) Hence Proved 


D-4.23, >((at+b—c) (¢+a-—b) (b+c-—a))” 


D-5. Using A.M. 2 G.M. 


2 
Wes se +a2, >3a 
3 1 ‘il 1 1 


similarly 1+a,+a?, 23a, 


1+a.+a?, 2 3a, 


multiplying 

( erate i eletacl jeer... (1+a,+a2)2 3%a, a, a...... a.) 
Section (E) : 
E-1. = (i) $=14+54134294+ 614.00. n terms (i) 

$=14+54+134+29+61 + 000... T, ...(ii) 

(i) — - i) we get 

0=14+[4+8+ 16+ 32 4........ (n —1) term] — 

4 (2”-1) 
Tia ee if = 1421 (| = 2n1_ 3 
(2-1) 


Sra Dy = ae 2M 3) (2 4) on 2 on 4 


(ii) S= . 3+ 33 + 333 + 3333 + ........ n term. 


S=(0ie G9 7092 a, n term] = : [(10 — 1) + (102-1) + (103-1) +......n term] 


_3 ot q _ 3 Ho"! — 9n—10] 
81 


9 10-1 
E-2. Let pag ig ous seas to n term = tat + jon + si + (eae +...nterm 
2 4 8 16 2 4 8 16 
(14+1+1 +4.....n times) — yeu geen n term 
2 4 8 16 
n 
1 1-(5] 
2 2 1 n.2—2"44 
=n- =n-1+—= 
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i A n 3m -3 a" =2 : 1 n+ n+ 
Es “ese es ss) ese eae te 


k 
(ii) 2h Yinin2)=4 k(k + 1) (2k + 7) 


(iii) deaily i ein a the given series is negative or positive accordingly as n is even or odd respectively 
(a) nis even 
1?- 22 4+ 329-47 4 5? - 67 +... + (Nn — 1)? —n?= (1? — 2?) + (3? — 47) + (5? - 62) + .....((n — 1)? — n?) 


= (1-2) (1-2) + (8-4) (8+ 4) + (6-6) (5 +6) +...... + ((n—-1) —(n)) (n—1 +n) =-——— 


(b) nis odd (12-22) + (32-42) +..... {(n—2)2— (n— 1) + n2 
=(1—2) (142) 4 (3-4) (344)+ + [(n—2) — (n—1)) [(n-2) + (N—1)) + 0 


=-(142434+44.0000. +(n-2) + (n—1)) + n2= Pe RTD of : a 


10 
(iv) >) (3r +7)? = 6265 (v) S.= Un) =n(2n?+9n+13) > I()=S-S_, 
=i 


= r(2r? + Or + 13) — (r— 1) (2 (r— 1)? + O(r— 1) + 13)= 62 + 12r + 6-6 (r+ 1)? => Jfi(r) = V6(x +1) 


= Yilr) = VED (r+1)= a" | = tnt + 90 


: d + oes n terms; T. = L 


E-4. (i a 
0 Be Gay ao " (@n—1(2n+1)(2n+3) 


- 
ee 1 1 1-12 i | te eee 
4 | (2n—1)(2n+1) (2n41)(2n+3) 4113 3.5 3.5 5.7 


1/8 i |. 1 1 1 : 
T3= —|=s-=>]: Th= sum of all terms gives S,, 
4|5.7 7.9 4 | (2n—1)(2n+1) (2n+1)(2n+3) 


1 E 1 
es S= 
4|3 (2n+1)(2n+3) 
(ii) 1.3.2? + 2.4.32 + 3.5.42 + 0... n terms 
T, =n(n +2) (n+1)? =n(n+1) (n+ 2) (n+3-2) 
T, =n (n+1) (n+2) (n+3) — 2(n) (n+1) (n + 2) 
S, = 9S; -25, 


-> (r+1)(r+2)(r+3) = Delete + Nr +2y(r+3y(r+4) Sip 1) Meer + 2) (r +3) 


r=1 


i [1.2.3.4.5 — 0] + . [2.3.4.5.6 — 1.2.3.4.5] +s [3.4.5.6.7 — 2.3.4.5.6] 4........ . - [n (n +1) 
(n+2)(n+3 


) (n+ 4) —(n—1) n(n +1) (n+ 2) (n+ 3)] 
1 


[n(n + 1) (n+ 2) (n+ 3) (n+ 4)] 

Now S, = ved (r+1)(r+2) = zl r+1)(r+2)(r+3)—(r—-1) r(r+1)(r +2)] 
1 1 

= 7 11.23.4-0] +7 [23.4.5- 1.23.4] +t (3.4.5.6 — 2.3.4.5] 

sivetwees +t [n(n + 1) (n + 2) (n+ 3) —(n—1)n (n+ 1) (n+ 2)] 


= 44 n(n+1) (n+ 2) (n+ 3)] 
n (n+1)(n+2)( an Syn) | _ 


op) 
I 


[n(n + 1) (n+ 2) (n+ 3)] 
=n(n+ 1) (n+ 2) (n+ 3) ico =— n(n+1) (n+ 2) (n+3) (2n +3) 
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PART - Il 
Section (A) : 
A-1. = Bs [2(p? + 1) + 2p] = (2p + 1) (p? + 1 +p) = 2p? + 3p? + 3p + 1 = p* + (p + 1)8 
A-2. a,+4,+4,,+4,,+8,+4,, = 225 > 3 (a, + a,,) = 225 


(sum of terms equidistant from beginning and end are equal) a,+a,,=75 


Now @,+ 4) 4+ we. + Ag + Ay, 


= S fa, +a.) = 12 x 75 = 900 

a=2,d=3 => So, =n (4 + (2n—1) 3] =n(6n+1)> _ 57, 59, 61......... 
S, = [2 x 57 + (n- 1) 2] = n[57 + n- 1] =n (56 + n) 

n(6n+1)=n(56+n) = 5n=55 => n=11. 


A-4. Sum of the integer divided by 2=2+4+.......... + 98 + 100 = [2.2 + (50 —1)2] = 50 [51] = 2550 
Sum of the integer divided by 5 =5 + 10 +..........0-00 95 + 100 -=> [5 + 100] = 1050 
Sum of the integer divided by 10 = 2 [10 + 100] = 550 


Sum of the integers divided by 5 or 10 = 2550 + 1050 — 550 = 3050 


>a=4,b=3 
Section (B) : 
B-1. 1T,=4 


T,. T,- T.,-(igaeetem © * S «ASS a alee 


B-20 S- -) i? 4 (252) 


1-r Ss 1-r 
a,. a 2. a 2 
B-3. a, = 2; 2, i. dae Bre aes 
20 
QD. 1-(3] 
2 3 1 
i +4,=2+— +a sucbevhaws = a =3 '- Sa 
B-4.2 a+P =3 ,ap=a : y+6=12 ,yo=b 
a,B,y,5areinG.P. Let r be the common ratio so a (1+ r) =3 
are(1+r) = 12 > rm=4 3 r=2 
soa=1 => soa=2, b=32 Ans 
24 
B-5. = 9[f244+12+64........ ane ao ee 
{= 
2 
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B-6. 


If a, Gi, G2, Gs, b are in G.P. with common ratio equal to 'r' then Gi— a, G2 -Gi, G3 — Ga, b—Gs are also 


in G.P. with same common ratio > iam 


Section (C) : 


C-1. 


C-2. 


C-3. 


C-4. 


/\ 


pet 3 
5°" 208 


then 3rd , 6th term of A.P. series are 3, 6, ai 


a+2d=3> a=5d=5 


(n—1)? = 198 
n= 100 


ok 


b+a b+c 


1 
a, b, c are in H.P., then are in A.P. S = + = 
a 


ee 
a’b’c a 


(t+2)-(442) (<-2) 
go. \a_b c b/_ \a c/_2d_, 


d d d 

x8 — 11x? + 36x — 36 = 0 
if roots are in H.P. , then roots of new equation 

1 mL ale —36=0 are inA-P. 

x” x 
36x? + 36x?-— 11x + 1 =0 
36x? — 36x? + 11x -1 =0 
Let the roots be a, B, y 
o+p+y=1 

1 
3B =1 (2B,=0+7) B= 5 
so middle roots in 3. 
a b c d 

a, b,c, d >; 4 : ; 
abcd abcd abcd abcd 
1 1 1 1 ; 1 1 1 1 


bed ’ acd’ abd’ abc abc’ abd’ acd’ bcd 
abc, i acd, oe 


a4.2 — q rs ae MSHI SF isictacsunensinas +0=8 


S = : + (34d) + oe aie $0 at (i) 
T8=i+a cea. Oates (ii) 


(i) — (ii) we get 
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Pees Ge. feted dee SO dete oO Ane 
4 3 9 9 9 


C-6. n a+b =n a+b => ab=1 
2 2ab 
C-7. If first and last term of A.P. and H.P. are same the product of x terms begining in A.P. and kth term from 
end in H.P. is constant and equal = first term x last term 


ah, +a,,h, = ab + ab = 2ab = 2(25) (2) = 100 


7 24 14 17 


C-8.x% Leta,b,cinG.P. then b2=ac then a+b, 2b,b+cin HP 
1 1 1 2 1 1 


, , in AP = + 
a+b 2b b+c 2b a+b b+c 
(a+b) (b+c)=(a+c+2b)b = ab + b? + ac + bc = ab + bc + 2b? 
Pe b? = ac 
So statement (1) and (2) is true 


10 3°(7) 2.910 
co 5. 2 [28\s-9e 


eae 


co. s- >? 
2 Zaaeee 
1 3 15 35 

—S= cite oo) 
2 a2 2 24 


= a 
2 2° ey 

again use same concept S = 23 
Section (D) : 


D-1.% xeER 
Bix 4 Bt) a/2 , 5% 45° are in A.P 
a= (5% + 5°) + (51% 4 51>) = a = (5% + 5°) + 5(5*+ 5%) = (5*-5~)? +2 + 5 (5*?- 5)? + 10 
a=12 + (5*— 5%)? + 5(5*?— 5 *?)2= a2>12 


a+b+c 
3 


3 
HM=H= 3abe _ 3G 
ab+bc+ca ab+bc+ca 


Equation whose roots are a,b,c > x°-(a + b + c)x? + (Zab)x —abc = 0 


3 
=> x®— BAX? + = x —G?=0 Ans 


D-2. AM = A= 


; GM = G = (abc)"* 


D-3.2 a+b+c+d=2 = a, b,c,d>0 
eee fasb) (610d) => 12> Jarb) (crm >0 
=  0<(a+b)(c+d)<1 =  O0<M<1 


D-4. = Taking A.M. and G.M. of number, 


Reg. oe Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


IN Resonsence” 


Educating for better tomorrow = Toir Free : 1800 258 5555 | CIN : U80302RJ2007PLO024029 ADVES - 293 


Sequence and Series 7 A 


c / 


a, 249° Bio a\¥(b\ (cy). 
we get A.M. > G.M. 2 3 a2 ( JI ils 
77 2) \3) \2 


3 a’b’c? |’ 37 _ abc? ‘ a2 
or = Ss or a bcs 
7 (So | T #3 ral 
10 54 
Greatest value of a? b? c? = 
bS.. e222 G24 Pog. 2 avlab _ | 
2 2 2 
Section (E) : 
E-1 H,=1+4 4b = tb goos0002 dp 
2 
i+? . peda -(2-1)+(2-3) [2-24 ee re (2-4) 2n-H 
E-2. $=1424447411416......000..... ale (I) 
S=1+ 2. Te (ii) 
(i) — (ii) we get 
(n-1) n non 
O = 14+(1424+34+445....00.. (n—1) term) — T, => T, =1+ 5 ae in 
.. General term = T, = an?+bn+c here a= 1/2, b=-1/2,c=1 
n(n+1) (2n+1 n(n+1 
s- > cea eee en + 1 Se 
12 4 
624 a Bua ao SI 30 = 4727.5 232.5 +30 = 4525 Ans (D) 
E-3. x 1 a (a+) —fa+( (r—-1 i . 
ate xtiJa+(r-1) x A (atm)-(a+(r-1) x) 


— | (Jane (oie, +. +(Ja+nx —fa+(n—1) x) ] 
+ | Yarn Va |= 
x 


ever * 
10 
E-4. 2ar-t fe 7.2 SP = 6050 — 385 = 5665 
= r=1 
PART - Ill 
1. (A) 1x (14+345+4.....+99)x®+( — )x*....... => coefficient x = -50? = -2500 
2n 
S,, 9 b2a+(2n-1)d] 2a+(2n—-1)d 3 2a 
(B) T= =o e == « de = 
S, "F2a+(n—1)d] 2a+(n-1)d 2 n+1 
2 
3n 2a 
gon. Se Oe o2a(8n- 1185] afint)+(@n—1)) _ 3.4 P 
OW = = = = = 
S, 528+ (n—1)d] [2a(n ~1) 2] (n+1)+(n-1) an 


© se Hfh)ee§ See 


—s\r-1 r+1 
gal }(i_t 
2/\1 3 


lar duu Gia) a a) eee / Aft] -8 


(D) L, er, br? * £33 = 27 (volume) => fr=3 
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Sequence and Series 7 A 


surface area 


2 3 
Q(¢. r+ fr. br? + br? £) = 78 > e(r+rP+r) =39 > (245 +S] -29 


a | 
3 
304+ 374+ = =39 — t+34 5 =18 
2—-100+9=0 => £=1,9 => éfr=38and>¢>¢r 
r= i 2 L=9 
3 


2. (A) a, X, y,Z, bin A.P. & a, x, y, Z, bin H.P. 


UE , 2 bar 
bzyxa Zy. 
= ab = xz = y? = zX = ba 


> XZ.Y? .ZX = (ab) (ab) (ab) 
= (xyZ) (xyz) = a? b® 
ab=3 => a=1,b=3 

or a=3,b=1 


(B) S = 214 48 86 eae co; S = 204 228 2906 esas 00 
S = D4 +28 +36... o— 98: 
Let S!, = i + Z + _ 
4 8 16 
So = 1 ft 2 cu 3 ais (i) 
a A 8 i on 
i 1 2 n-1 n ¥ 
2 = ad 16 +. eee + omit ome (ii) 
(i) — (il) we get 
a | Ae 1 n 
3 y Bou ran re om me 
Si 1 ( 1-(1/2)" n 
= 
2 4| 1-1/2 2 


X+Z 


(C) x,y,zarein A.P y= 


or2y=xX+Z 
(xX + 2y —Z) (X+Z+2Z—X) (Z2+X-Y) = (X + (X+Z) —Z) (K+Z+4+2Z-—X) (2y-y) = 2x .2z .y = 4xyz 
k=4 
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/\ 


1+7 Bo 
31-1. 30. A, we aad 5 
a as a oan 30 
m+1 m+ oe 1+(m—1) 9 
m+1 
m+211 5 
31 m-29 9 
=> 146 m = 2044 >m=14 
M29 
7 
EXERCISE # 2 
PART - 1 
X, — Xp _Xg ee _ X013 ~ 1 
X,+1 X,+3 X,+5 Xooig + 4025 r 
BY se ee x = 4025 
eq ee ea ea Xora = Gg 
> XINPX reese Xoo1g are in A.P. with common difference = = =d 
2 
X15 Xos X35 wee eeeee 5 2013 — a-1 = 
2b=a+c and b?=+ac 
case-I 
if b? = ac and Arter — = b= 5 
1 1 
a+C= = ac= -=> eo ay 
1 1 1 
a — =0 c= — a= 
c?-—c+ zl => F => 5 
a=b-=csonot valid 
case-II 
b? =—ac and pee : a+c=1 => ac Sa 
2 4 
(1-c) —- > oe Salen 
4 
e Pye) ese _ 1t2 
2 2 
ow U2 - gu JEN2 
2 2 


“ S,= 5 2.1 +(n—1) 1] S.= 5 [2.24 (n-1) 3] 
S,= 5 [23+ (n-1)5] 
S.= , [2.p + (n— 1) (2p - 1)] 
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SoS, + Sotun. +8, = 5 [2142+ _ p) +(n—1) (14+345+..... (2p—1))] 


af 2 Pt) ay p]- 2 (np+1) Ans. 


2 2 
p-ly7pn g-1ypn 
4. a 2 c= cs . Pl ek! : k =rP-4 
r—1 r—1 
5. 45? = 2025 & 467 = 2116 
> there are 45 squares < 2056 
which are left only from sequence of possible integers since 2056 = 2011 + 45 
2011" term = 2056 
1 1 1 
6. X= —,YyY= — ,Z= — >a,b,careinAP. 
1l-a 1-b 1-c 
1 1 1 
> 1-—a,1-—b,1-carealsoinA.P. > 5 ; are in H.P. 
1-a 1-b 1- 
7. fk) ¥(a,-a,) = ha —-y a, fk)=a—nafi)2.—na = 8 2" asin. 
r=1 | ri ; (=i : f(i) A—na, ie 
ai 
1 & Xr 1 eb 
=> <—>inAP. > <—-n>inAP. > < > inH.P. => <—> inA.P. 
a; a, nee f(i) 
ai 
Bm Ay Ay Age ae ae=c ee = — cas (rape. ... Cant eieeyne 
= Ay + Ao t Ag t ne ae > (Zee 


2 
9.23, 124+ 2.2? + 324+2.4% + 574+2.62 4...... n terms = mt , when nis even 


2 
1242.27 Beg 2on=n (OT when n is odd n+1 is even 


(n+2)* 


124 2.2243? 4.....n2 42. (n+ 1)?= (n+ 1) 


1. S-S,=2 => #£27,4+T,=2 


2 
Also T —Tys 2 Th 4 Tos = [34] ee ae ale SoT,,= a 
n n2 1 1 14+n 1+(m+1) 
Oe 
n 
11. IP 1? 2? 4 OF tt oe secede + 2003? = (2003) (4007) (334) 
(1) (2003) + (2) (2002) + (3) (2001) + ......... + (2003) (1) = (2003) (334) (x) 


= Sr (2003-r+1) = (2003) (834) (x) => — 2004. S° r— S 1? = (2003) (834) (x 


r=1 r=1 r=1 


=> 2on4{ 2008 2008 — 2003. (4007). 334 = (2003) (334) (x) 
=> x = 2005 Ans. 
a n=1 n(n+1)(n+2) 
12.73 t=S, > op hero —— 3 
r=1 r=1 
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3 - Saas 7 San mas | (ES | 


1 1 ™ 
13. es Dmg Ppa at inate oS oe 
1 1 1 
Let -z x Be sence eee =A 
1 1 61 1/1 1 1 
l= ez 3 Be Sere bere pm 3 saeeee 
2 2 
=> hee sAe 2 See, Ske 
4 4 8 
14, 12 4 22 + 324 42-524 624 72+ 82.....) + (12 + 22— 32-424 524 62— 72-82...) 4(62 + 142 +...) 


(= 

2[22- 62 4+102-142+......]  {2nterms } 
2[(2- 6)(2 + 6) + (10 — 14)(10 + 14).....] 
2x (-4)[2+6+104+14....] {2nterms } 
2 x (-4) x 2[1+3+5+7.....] (2nterms } 
~16(2n)2 = -64n2 = -(8n)? 


PART - Il 
1. Let first installment be = ‘a’ and the common difference of the A.P. be ‘d’ 
So a+(a+d)+(a+2d)+....... + (a + 39d) = 3600 
> > [2a + 39 d] = 3600 
=> 2a+39d=180..... (1) 
and > [2a + 29 d] = 2400 
=> 2a+29d=160 _—e...... (2) 
By equations (1) & (2), we get 
d=2 and a=51 Ans. 
R 
2. Area = A, = 1R® = OB = — 
J2 
2 2 
So AreaA,=n BS |) Ss lim (aoe: cn epee! aor 
2 nyo 2 4 1-3) 
2 
2 2 
Now sum of areas of the squares = 2R? + aR + a HE aessaes oO = ar = 4R2 
; ce 
2 
3. a+6d=9;T,T,T,=a(a+d) (a + 6d) = 9a (a + d) = 9(9 — 6d) (9 — 5d) 
: T7=a+6d=9. 
Let A=T,T,T; 
dA 
— =9-45-54+60d)=0 = 60 d = 99 
d(d) 
=> d= 33 Ans. 
20 
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4s 


/\ 


Let AP has 2n terms 


Sum of odd term = 24 => . [ajta,,J=24  ... (1) 
and sum of even terms = 30 > = [a,t+a,J=30 —..... (2) 
2 
21 
and Ap, = ay + 
a,+(2n-t)d=a,+ = = @@n-1)d= = ee (3) 
By equation (1) & (2) 
48 60 
a,+a,_,= ca and a,+a,= ms 
So a, + (n—1)d = 24 and a, +nd= 22 So Ane 
n n n 
Now Rr) oe ela n=4, @ 
n 2 4 2 
So no. of terms = 2n = 8 and a, = 3/2. Numbers are 3,3 ee 
AP(1, 3) = {1, 4, 7, 10, 13, 16...... } 
AP(3, 5) = {3, 8, 13, 18, ...... } 
AP(5, 7) = {5, 12, 19, 26, 33, ...... } 
AP(1, 3) 0 AP(3, 5) = AP(13, 15) = {13, 28, 43, 58, 73, 88, 103, ...... } 
AP(1, 3) 7 AP(8, 5) a AP(5, 7) = AP{103, 105) 
1 1 
log, x + log, (Vx ) + log, (x) + log, (x)"* + ..... = al = log, x 5 + log, x + q log,X+...=4 
— a => logax=2 => x=4 
{a= 
2 
x? + 3 x(x? +1) 
+ 3X 5 log, 8 
X+2 (x + 1)(x* —x +1) ec 
(x — 1)(logs 3)(logg 4)(log, 5)(logs 2) oe 
aty=t,a7= andB +5==, Bd =a 
SIM © One bE. (0 =| Spree d-G=] S68 
aty 2 
similarly y = ees is root of Ax?-4x+1=0 >A=3 
B+5 3 
ar’, 3a.ar, ar are in A.P. d = 1/8 
3a’ — ar = 1/8 .....(1) ar=a?+2.1/8 ...... (2) 
1 
from (2)a = -~=——_ =n. 3 
rom (2)a (-) a(t) (3) 
from (1) & (8)r= 3 3r=-2 but O<r<i 
on ee ee shenccoed sume =. 2 
2 24 8 4! 
2 
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9. 


10. 


11. 


12.2%, 


13.2 


14. 


/\ 


a,b,careinG.P.> b?=ac => (a—b), (c—a), (bo —c) are in H.P. 
So : : L are in AP. Leta, b, care, b, br 
a-b c-a b 
1 1 oe : 2 1 1 
So ; ; are in AP. So 
Bah poe PPE pbr-2 Pp b-br 
r r r of 
=> Age ee ee eae => (14n?=-2r 
r—4 1-r r (r +1) 
5 c 4b 
=> re+1+4r=0 => —+1+— =0 > a+4b+c=0 
a 
2ab 
A, Ay, A, vee 7a, 0 ae in AP and). =a, gi;0). 22... g,,» 0 are in GP and h= +b 
_ a, +2 ee a,+a.4 _atb . atb ath n( 32) _ 2n 
9 Yon G2 Yon Qn On ab ab ab 2ab) fh 
eae G?+3H=48 > ab+3 2% _ag = Aba Ie 
2 a+b 6 
> = ab = 48 > ab = 32 = a=4,b=8 
5 55 555 SetO— a) 107d 
S= > Bian sevecne: a> = + aa ee eo 
13 | (13)" (13) 9 13 (13 ae 
10 me 
a2 | ee) ae _ a eS 39|)_ 65 ang 
9 ew qe 9,3 12 9 | 12 36 
13 13 
A )6=—(hn. 
S= 1? = St pay ae ee oo ...(i) 
1 | ams Ie ise a 
“p°> 5 ate 5ft 5s Se rerenannee 2 ... (li) 
(i) — (il) we get 
6 y> 8 7. 11 a 
a S= = 5. + Be = 5 5t = 5 veteeec(@bese seme ioe) ..- (iii) 
6 l.8 8 .f 9 
mya toa Ba 5 ast Sheerieee 00 ... (iV) 
(iii) — (iv) we get 
6s (3) 2 2 2 2 
—J—|=1- =4+5-S4+e ro. oe 
5 \5 a. Be 3a Be 
36 o_ 42 1 Sent 2(3)-2; 52% xi = 3 Ane 
25 5 qu), 25 5 (6) 3 36 3 54 
5 
Mae Xe XP aati eaeees +X,, = 50 
AM > HM 
Xp + Xo Feveeees +Xs0 1 
50 + q + u tet L 
x, Xp X3 X50 
50 


Resonsence” 


Educating for better tomorrow 
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15. 


16. 


17.3 


/\ 


Xy + Xo FP eeseeeeee + X59 50 
i 1 
50 — + — ees +— 
x, Xo X50 
1 1 1 
> —+—Ft.. + > 50 
Xy Xo 50 
1 1 
so min value of —+—+........ +— =50 
Xi Xp X50 


(a, ere +a,) > Ml 
225 
4 
a one 


S,(1+8 S;) _ |" 5 2 | _ [t+4n (n+1)] 9 


S3 je Bay | ene 


=> (a, +a,)(a, +a,) < 


=9 Ans 


6 


_ 1 (2n) Ef 1 1 
1+ een eee nC Eeneem N@eene n?)seentme 2 | Peneen ee ines 


ee ay | ets | | ae 
Pee ements ~=7ieeeeon 7 Tau 


T- 1 1 1 
Se 2 |enan Jr 


1 1 n+n? 
s,= D1, =2 [ | “5 


1+n4n 1+n+n’) 


PART - Ill 


Leta,a+d,a+d2d....... are Interior angles 
sum of interior angles = : — 2) a, where n is the number of sides 


a= 120°,d=5°=> : [240° + (n— 1) 5°] = (n— 2) 180° 


> n? = 25n = 144 = n= 16,9 but n#16 
because if n = 16, then an interior angle will be 180° which is not possible. So n = 9 


1, logy x, log, y, -15 log, z are in AP. Let commen diff. is d. 
logyx=1+d => X= (y)'+4 log,y=1+2d => y = (z)' +2 


(22) 
-15log,z=1+3d = ze 


(=) (1 + d) (1 + 2d) 

So x =(y)'+9 = ((z)1+2d)1+d> X= (x) 15 

So (1 +d) (1 + 2d) (1 + 3d) =-15 

So de25 xe (= ya)? => z=0)'""= 2° =x, Ans, 


(D) a,+4a,+6a,-4a,+a,=O> a-—4(a+d) + 6(a+ 2d) —4(a+ 3d) + (a+ 4d) =0-0=0 
Like wise we can check other options 


alt a, b are in G.P. hence a? 
16 16 


or a=b a. (1) 
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10. 


/\ 


1 
2a— 
a,b, 4 areinH.P.hence, b= — 26 ...(2) 
6 1 6a+1 
a+ 
From (1) and (2) 
16a? = ee => 2a= | 8a-— : =0 > 48a? + 8a-—1=0 (a 0) 
6a+1 6a+1 
11 
4a+1)(12a-—1)=0 “ aS Sa 
> (4a + 1)( ) 4°70 
=] 1 2 { { 2 1 
when a= — ,thenfrom(1) ; b=16/-—] =1=> whena= — thenfrom (1) > b=16) —]| =— 
4 4 12 12 9 
therefore a= oe a= : sina = 
4 1 9 


We have 1111.....1 (91 digits) = 10% + 10° + ..... + 10? + 10'+ 10° 


10-1 (10° —1) 10’ -1 10°'—1 (107-1 
= = x = 
10-1 10-1 10’ -1 10’-1 | 10-1 


= (10% + Cee SO edOee- ... Aaah 
Thus 111.... 1 (91 digits) is not a prime number 


2 2 
a+b+ce25 5 2a=2+b =>) G18 ee) eee, _ 25 
2 18) 18 
Cc 
> c=12,-24> c#-24 = b= bs -© = a=5 
2 and ape = 
1-r 4 
Eee eee 
1—r 4r 
16r?- 16r+3=0 > 16r2- 12r—4r+3=0 
Ar (4r —3) — 1 (4r-3) =0 => (4r-3)(4r-1)=0 = reas 
[1s ade oe + (FC (2/2 =e) => r= W/2 d= /2 -1 
/2 @ 
a, [a,_, + ak] = 2a,a, , 
wa ine = A.» A,» A, are in A.P. 
ay + Ako Ay-2 A414 AK 


S, * (2a + (2p —1)d) 
Now — = = for independent of p 
So E(2a+(p- td) 


2a-d=0 > d=2aord=0 


Asie = 1 + 2015 x 2 = 4031 
eee eee 
8 Asoie 4031 
lfd=0,A,=1=A,=A,....... = Anne 
Fiat . : 
— is constant = GP, 
k 
a,>a,forn>m a increasing G.P. 
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a, +a, = 66 a,a,,= 128 
a+ar™' = 66 aar?=128 ow... (2) 
a(t+r-")=66 2... (1) 


a(66 — a) = 128 > a?- 66a+ 128 =0 
(a—2)(a—64) =0> a=2,a=64 
‘ rt = 32 


Sia =126 = 
i=t 


> 64r = 126+ 124>n=6 


a =126=> 2(32r 1) _ 496 


11. Case - | 
r>1 
arar=art => r—r—1=0 


544 ope No +t 


r= ;f= 
2 2 


tangent of smallest angle = tan = . = 2 


Case - Il 


O<r<1 ar 
a’ = a?r? + a?rt 
> 4 r2-1=0 


2. on 


2 2 


tangent of smallest angle = tand =r = ee 

12. b,, b,, b, aieuiimemanm 
b, > 4b, — 3b, 

> r>4r—3 

> r—4r+3>0 

=> (r—1) (r-—3) >0 

S O<r<1andr>3 
2017 _ 4 


a-1 


13. Leta=1,thens, = 2017. Ifa1thens =" 


but a7°'7 = 2a — 1, therefore, S, = 


14. H.P. is 10, 12, 15, 20, 30, 60 
a= 15,b=30,c=60 
A-P. is 15, 20, 25, ..... , 55, 60 
sum of all term of A.P. is 10/2 (15 + 60) = 375 


15. 2x=at+b  — a... (1) 
ys=ab oan. (2) 
2 ab 
Ne CC*#. int 3 
a+b o 
X=VtQ ee (4) 
and a=52 oa (5) 
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16. 


17.23. 


18. 


19. 


/\ 


Xx=y+2 
252 = ab +2 on (6) 
er 2 (2ab) 
a+b 
> (a+b)=10b 
> a=90 a. (7) 


> 5b = 3b +2 


> b=1 

So a=9 > X>yY>Z 

Obvious 

(A) ** equal numbers are not always in A.P., G.P. and in H.P. 
for example 0, 0, 0, ........ 

CE 2 2 Seek oie ABP &e-keo = > - ae 
b-c Cc a+c 
consider 

~ 29528 inA.P. => b-a=c-b => 2b=a+c 
22 2 
So statemet is false. 
(C) Let numbers are a, b 
a, G,, G,, b or A= a 
i a 2 
~(Sfios @Y salgh 
a®.° 42 b° 
G?+G hs ae a’b+ab? eran 
G,G, ee b ab 
a 


(D) Let 1a = ar‘ and Ties = brk. Since Tie =ark+ or‘ = (a oe b) rk 
; T”.,, is general term of a G.P. 


_2 a+b 


2. 
Jab 4 2,/ab 
at+b+2Vab _ 3 _, Vva+vb V3 2Ja_ VB +1 


=> a = 


at+b—2 Jab 1 meet vb 1 2\b 31 
a 34142N38 a 248 (2+ V8) (2+-V3) 


= = ya 7 =7+ 4/3 Ans 


b 34+1-2/3 b 2-3 4-3 


= : use compendendo and dividendo rule 


n 


>) r (r+) (2r +3) = an*+ bn? +cn?+dn+e 


2 
n (1241) (2r + 3) -y (218 + 512 43) =2, n’(n+1) a n(n+1) (2n+1) gg nln+) 
r=1 r=1 4 6 2 
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20.23 


21. 


Sol. 


/\ 


n+1 n(n+1 6 (n?+n) +10(2n+1)+18 n+1 

= waka n(n+1) +2(2n+1)+3 = me aoe eee eal ( ) 7 uae 
2 3 2 6 12 

[6n? + 26n + 28] = — [6n* + 26n* + 28n* + Gn? + 26n?+ 2n] = — [6n* + 32n° + 54n? + 2En] 
a ; tae Pociceen, 

12 12 12 12 3 

_2_32 2 _24.,_,_42 

a 12 8-42" ~ 42 


so a, b—2/3, c—1 are in A.P & - = ~ = 9 is an integer 


Roots are a, G5, Og, &4.; A.M. = G.M. = 2. 


Hence, all the roots are equal. 


6a = (a3 — a2) — (a2 — a1) 


=> _ a +83 — 2a 
6 
PART - IV 
n(n+1)(2n +1 n(n+1) n(n+1) (2n+1 n(n+1) 2n-2 
g(n) - (1 i ') 2 at i) (n+1) 
° 2 DINE a We 
ei ea 1) ngineet) 
3 3 
forn=2 2-9 : 4 = which is divisible by 2 but not by 22 
greatest even integer which divides Wey), : ay 
foreveryne N,n2=2, is2 
vy 
f(r) + 3g (ae aN (cn 
2 2 ) 
ei) [t+2n414-8022) (14229 doce) [2n+24 0022) 
2 p) 5 
> foralln eN 
(3, 4) 


Let 1% term be a. and common difference is 2; 


T. 2a+4n=A(cayr= 5 


2n+1 


Middle term of AP =T__|; 
Middle term of GP =T,,_ , 


Ti,7=at2n => Tan. =A. = 
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Sol. 


Tw 


/\ 


= 2a+2n2"9=a+4n 
_ n _ n n n+1 
an aa oe dt Mies an 2 gy oN 2 
2° -1 2" -1 2° -1 2° -1 
a+4n anth 2n 
Tega n = n n = n 
2 2"(2" -1) 2° -1 
(5 to 7) 


Let first term is ‘a’ 
(5) a (1-1)? = 36 
=>rcan be 2, 3, 4, 7, -1, -2, -5 
any Ee Gea 


6 a Z 
o 7 


=>acanbe1, 2, 3,4 andpcanbe 4, 1, —2, -5 
(7) ar! (1-r)®= ar™' (1-1)? 
=) ee 


EXERCISE # 3 
PART - 1 

(C) 
S, = cn? : S,, = c(n—1)? =cn? +c —2en 
T, =2cn—c ; 7 - (2cn —c)? = 4c? n? + c? — 4c?n 

2 
Sum = >) T?= size ane + nc? — 2c?n (n + 1) 

2c*n(n + 1)(2n +1) +3nc* —6ce*n(n+1) — ne*[4n*? +6n+2+3-6n-6] _ nc*(4n? —1) 

= 3 i 3 - 3 
100 
> |(k’ - 3k +1) S, | 
k=2 
fork =2 \(k?- 3k + 1) S,| =1 
we} k-1 k—1+1 
dK) | (k—1) ! 
100 1 1 1 { 


4k—3) | (k-2) | (k-2)! (k-1) | 


100 1 1 
Sa 3) | (k-1) ) 
s-1(1-2).(2 -4)+(5-4)+(3-d)+(2-3}+-(2 - 7 
2! 1! 3! 2! 4! 3! 5) 4! 6! 94! 96! 


1 1 1 1 1 1 1 1 
+ - + - + - =2-— —-—__ 
(se al (a al a 99 ; 98! 99! 


100° 1 1 100° 100 100° 100 
= +3-— -—- = +3-—= +3 -_— 
100! 98! 99.98! 100! 99! 100.99! 99! 


a,=15 

A Fo =a,, fork =3, 4,.....11> Afb giateocss ,a,,areinAP a,=a=15 

ai+a,+....+ae 90 = (15)? +(15+d)* +....4+(15 410d)’ 90 
11 11 
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> 9d430d+27-0 = d=-30r- 3 


Since 27-2a,>0= es dag Ata teeta _ 11 [30+10(-3)] 0 
2 11 2 11 
5M 6 + (Sn —1)d] 
7 -< aa = UG) rene ; d=6o0rd=0 
n n 5I6 +(n—1)d] [(6 — d) + nd] 


Now if d = 0 then a, = 3 else a, = 9 for single choice more appropriate choice is 9, but in principal, 
question seems to have an error. 


a=3+6=9 
A.M. > G.M. 
1 1 1 { a ; 
3° * 2° +i¢+a’+a : 1 4 1 /8 
8 Rita ai : ae 
FS tate al > ay 
= BY LSC 
ae 1 1 3 a 
> minimum value of sesh aa amey + | teeta =8, ata=1 
az dead 
| 1 
Corresponding A.P. —,..............0006 — (20" term 
p g 5 55 | ) 
1_ite > Bie aa == as a,<0 
25 = «5 19 \ 25 19x25 
|__ ‘(ie > Ee erie —> n Sears 
5 19x25 4 


4n 
S,= (1) 2 k? =-12- 22 4 324 429-527-628 4 724 Bt, 


= (32-1) + (4? — 2?) + (7? — 5?) + (8? — 6?)...... =2 [4+64+124+144+204+22+...... | 


2n terms 


= 2[(4+12420......) +(6 4144 22........)] 


nterms n terms 
= 2] Bax2e(n— 18) 3(2%6+-(n-+-18)| = 2[n(4 + 4n — 4) + n(6 + 4n— 4)] 


= 2(4n? + (4n + 2)n) = 2(8n? + 2n) = 4n(4n + 1) 


(A) 1056 =32x 33 n=8 
(B) 1088 =32x 34 
(C) 1120 =32x 35 
(D) 1332 =36x 37 n=9 


Numbers removed are k and k + 1. now ae 


-—k—-(k+1)= 1224 
>n+n-4k=2450 =n?+n-2450 = 4k = (n + 50)(n — 49) = 4k sn > 49 
Alternative 
To satisfy this equation n should be of the form of (4p + 1) or (4p + 2) taking n = 50 
=> 4k = 100 > k = 25 
k-20=5 


Reg. oe Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.) — 324005 


® 
Resonsence 7 aa 
aaa saa eee 


Sequence and Series 7 A 


10. 


11. 


12. 
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/\ 


Now ifwetaken=53 => k= 103 => n<k 
so not possible. Hence n = 53 will not be possible. 


2 
Let b = ar,c = ar? > r is Integers. Also sen ar +2 as ar? =2ar+6 > a(r—1}'=6 


2 
=> r must be 2anda=6. Thus 2 FONE 2 SOS =4 Ans. 
a 


+1 7 


7 
—[2a + 6d] 
Sy 2) 2 2 ® Gen iabeevouaiae Hor 2! 


Ss. 1 594104] 11 11(a+5d) 11 
2 


7a+2id=6a+30d => 130 <15d<140 a=9d Henced=9 a= 81 

Alternative : 

Let the AP be a,a+d,a+ 2d, .....where a, d < N Given = = 2 and 130 <a+ 6d < 140..... (2) 
11 


7 (2a+6d} 


See eet > 154a)s 462d = 1324» 660d = 22a 198d — a - 2° - 94 


{2a +104} 11. 22a+110d 11 11 


> 1 130 < 9d + 6d < 140 = 8.6<d<93 
i d=9 


1/3 
4axt+ 31 y = 40x? + . Sve py +8ox- 5 -0>x=(2) 


4ox?+1 1/241 3 (ia 1 
=> f(x) = = 


Te =¢ nS 
<i 8(8a) 2 27 
log, b,, log.b,, log,b,, ...... log,b,,, are in A.P. b,, b,, bg, ........... , b,,, are in G.P. 


101 


Given : log,(b,) —log,(b,) = 1og,(2) > 2s = 2 =r (commonratio of G.P. a,, a,, a,, ......... a,,,are in A.P. 


a,=b, =a ao, + ..Aa b,, =t,S =a, +a,+...... ae 


51 a 51 ne 
t = sum of 51 terms of G.P. =b, = b, (r 2 = a ~ 
r- 


s = sum of 51 terms of A.P. = im [2a, + (n—1)d] = a (2a + 50d) 


Given a,,=b,, a+ 50d = a(2)® 50d = a(2°°— 1) 


a(25' -1) 


Hence s = a [2°+1]>s= af 51.2" 3) 


53 
ANT? PS 
s 2 42" + 47.2% 2 >S= af (2" —1)+47.2" 2) s-t=a — 


Clearly s >t 


Ajo, = a, + 100d = a+ 2a.2° — 2a =a (2°'— 1) b,,, = b, r °° = a.2' Hence b,,, > ayo, 


a+2d 
a 
a+d 
saa +d) = > a(a+d)=48 (1) 
a° + (a+d)* =(a+ 2d)? => 3d? + 2ad — a*=0 (3d -a)(a+d) =0 
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> 38d=a (° a+d#0) => d=2 a=6sosmallest side =6 
={1,6,11, ..00.. } 


Q ={9, 16, 23.......... } 
Common terms: 16, 51, 86 
tp = 16+ (p- 1385 = 35p-19< 10086 =>p< 288.7 

n (PU Q) =n(P) +n (Q) —n (P 4 Q) = 2018 + 2018 — 288 = 3748 
First series is {1, 4, 7, 10, 13,........ } 
Second series is {2, 7, 12, 17, ....... } 
Third series is {3, 10, 17, 24, ......... } 
See the least number in the third series which leaves remainder 1 on dividing by 3 and leaves 
remainder 2 on dividing by 5. 
= 52 is the least number of third series which leaves remainder 1 on dividing by 3 and leaves 
remainder 2 on dividing by 5 
Now, A= 52 
Dis L.C. M. of (8, 5, 7) = 105 > A+D = 52 + 105 = 157 

PART - Il 


a,+a,+.... + a, = 4500 notes 
a, +4, +... + @,, = 150 x 10 = 1500 notes = 4500 — 1500 = 3000 notes 
A, + Aj, + ae +a, = 3000 — 148 + 146 ...... = 3000 
1 20 65 = n= 34, 135 
= 148 + (84 - 1) (-2) = 148 - 66 = 82 
A,3, = 148 + (135 — 1) (—2) = 148 — 268 = — 120 < 0. so answer in 34 minutes is taken 
Hence correct option is (1) 


a= Rs. 200 : d= Rs. 40 = savings in first two months = Rs. 400 
remained savings = 200 + 240 + 280 +..... upto n terms 


- , [400+(n-1) 40] =11040-400 =  — 200n + 20n?- 20n = 10640 


20n? + 180 n— 10640 = 0 = n? + 9n — 532 =0 
(n + 28) (n— 19) =0 => n=19 
*. no. of months = 19+ 2=21. 


LetA.P.be a,a+d,a+ a, ....... 


a, +4, +... + Ay. =O > oe [2(a + d)+ (100 —1)d] =o we (i) 
100 “ 
anda, +a,+4,+...... +A =—B => “or [2a+(100-1)d)=B a (ii) 
; a-B 
on solving (i) and (ii d= —— 
g (i) and (ii) 100 
te uf ncn eee + up to 20 terms = 7 Pan u sos sau up to 20 terms 
10 “400 "108 10 100 10 


7/9 99 999 
9 {10 100 1000 


is (4-3) (1-4 }+(1- 45} eal up to 20 terms 
9 10 10 10° 
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| 4 | = 
7 1 ie es 7 Avs: ACH Y |. 7 20 
qa 


10 

Let s = (10)9 + 2(11)' (10) + 3 (11)?(10)7 4.0... eee +10(11)9 

eel = (11)* (10)8 + 2(11)? (10)? + eee +9(11)9 + (11)'° 
substract{1- 11) 5 = (10)? + (11) (y+ (11) (10)"+ sense +(11)®—(11)" 

10 
10° 1-(7) 10 10 
_ 1 S= ie ~(1tyo— =109 {10 ui } 10 —(11)1° 
10 & Foul 10s 10° = 
10 

=~ 1 5.49104 4410~ 4410 a s=10" 

10 

given 101" = k(10)? a k = 100 
a a, ale GP, a 2ar aieles 
Lar=a+ar : 4r=1+9r? 
—4r+1=0 r= a =2+ 3, 2-3 

But r > 1 mA 5 
Me 

2 
£,G,,G,,G,,n are in G.P 

1 


G+ + 2G4 4G," 
2 
= fx | elie Ne 


= (3n + 20*n? + ns 
=n (2 + 2né +n?) 


=ne(é +n)? 
= 4m?*né 
n?(n+1)* 
4 
i= 2 
T= ul (n + 1)? 
7 4 
T= 2 [n? + 2n+ 1] 
4 
S, a T, 
n=1 
S,= ; ans ent +n(n+1) a) 
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12. 


13. 
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/\ 


n=9 
1 ane 96. 


ese 5 


4 
a+d,a+4d,a+8d > GP 
(a + 4d)? = a? + Yad + 8d? 
> 8d? = ad >a-=8d 
{ 


9d, 12d, 16d — G.P. common ratio r = 7 -> 


(3) (2) (*8) (> (74) 82 12? 16% 20? 24? 

+ + + + tee eta tap tape tp te 
5 5 5 5 5 52 Be BF BF OS 

(4n +4)? 1 Ww » 16% , 

= S = 16(n+1)° = — ) (n° +2n+1 

; 5? ; me ed ram ) 
_ 16 [eae | Bett 


191049 |= ; [285 + 90 + 9] = = = 


+ 


n=1 


+10 ]= WO ray = is m=>m= 101 
25 5 


~ 25 6 2 


225a2 + 9b? + 2502 — 75ac — 45ab — 15bc = 0 
(15a)2 + (3b)2 + (5c) — (15a)(3b) — (3b)(5c) — (15a) (5c) = 0 


; [(15a — 3b)2 + (8b — 5c)? + (5c — 15a)2] = 0 


15a = 3b, 3b = 5c, 5c = 15a 
5a =b, 3b = 5c, c= 3a 

a b_c_ 

15 @& 
a=A,b=5/A,c=3A 

a, Cc, b are in AP 

b, c, aare in AP 


f(x) = ax? +bx +c 


f(x + y) = f(x) + f(y) + xy 
a(x + y)? + b(x+ y) + = ax? + bx +c + ay? + by +c + xy 


2axy = C+Xy Vx, yeR 
(2a—1)xy—c=0 VY x, yeR 
> c=0,a=Sarb+o=3 
1 
—~+b+0=3b= — 
2 
10 10 10 
ieee Sine yin? a8 35 Ng MONTIEL 5 TONY cae 
2 2 2 = 2 6 2 2 


The given quadratic equation is 
nx? +x(1+3+4+54....... +(2n-1))+(1.24+2.3 4....... + (n—1).n)-—10n =0 


2 2 i 
=> nx? + x(n?) + i -10n=0 = x2+x(n) + 9 _19-0< 
B 


fod 


(a —B)? = 1 => (a +B)? - 4a = 1 real -10)-1 net 


at + (ait 4d) + (a+ 8d) + (ait 12d) +........ + (ai+ 48d) = 416 
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16. 


17. 


/\ 


13 a1 + ae = 416 

13a1 + 24x 13d = 416 

ai+24d=32 ag+as3= 66 ai+8d+ai+42d=66 
2ai+50d=66 ai+25d =33 d=1 ai=8 


af + (ai +d)? + (ai + 2d)? +... + (a1 + 16d)? = 140 m 
17a? +d2( 12 4 22 +.....4162) + 2ard (1+2+3+......416) = 140m 


ipeea ¢ LOSS Zee es _ aon 
6 2 

17x 6448x111 x17+8 x 11x17=140m 

17x16 +22x174+2x16 x17=35m 

272+ 3744544 =35m 


1190=35m > m=34 


124 2.22 + 342.4% + 5242.67 +..... 

A= 124+ 2.22 +0... + 2.202 

= (124 224 ...... + 202) + (22 + 42 +..... + 202) 

meer 8 =£_ oS ea. 
6 6 6 

B= 124+2.22 4... + 2.402 

= (124+ 224... + 402) + (224 424... + 402) 

_ 40.41.81 fl 4.20.21.41 e 40.41 (81 + 42) = 40.41 x 123 
6 6 6 6 

= 20 (41)2 =33620 


B— 2A - Je 33620-8820 _ 24800 _ 248 
100 100 


This series can be written as 
3(1°) Gente 2° Amt ee es ene 
+ 4 4 4k 


3 5 7 9 
— 
(2r +1) 

Te 3r r(r +1)(2r +1) 

 (2r 44) 6 
T= 5 1) 

2 
sum of n term ST, = 1 ys +5r) = 1] (n(n +1) | n(n +1)(2n +1) 
zt 2 2 2 6 


2 
hence sum of 15 term = (2 5 8) 15884, (14400 + 1240] = 7820 


5, 5r, 5r? sides of triangle, 


5 + 5r > 5r? we (1) 

5 + 5r? > 5r ....(2) 

5r+ 5r2>5 ...-(3) 

from (1) r?-r—1 <0, (1) 

f Salt concerns ...(4) 
2 2 2 2 
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19. 


20. 


21. 


22. 


23. 


/\ 


from (2) , (2) 


r—-r+1>O0>reR ..+(5) 

fom @), (@)#¢+F=1>030, [rs wel: ES ).0 [18 }f EF 0)...6 
2 2 2 

from (4), (5), (6), r [= see now check options 


Natural numbers between 100 & 200. 

101, 102, ...., 199. 

Either divide by 7 or divide by 13. 

(sum of numbers (divide by 7) + (sum of number divide by 13) — (sum of number of divide by 91) 
14 8 

> (98+ 7r) +> (91+13r) - (182) = [98 14+7.4219) {(orx8)+19x822) 182 

t= r=1 


F 
1372 + 735 + 728 + 468 — 182 = 3121 


Ai, 42, a3, ..... asoin A.P. 
a=2 .. ai+5d=2 
a1 a4 as = ai(ai + 3d)(ai + 4d) 
= ai(2 — 2d)(2 - 

= —2((5d — 2)(d — 1)(d — 2)) 

= —2(5d8 — 17d? + 16d — 4) 


dA 
<" =-2(15d2— 34d + 16 
d(d) ( + 16) 
= -2(5d — 8)(3d — 2) 
SSS 
2/3 8/5 


Maximum occurs at d = : 


Let b = ar, c = ar? 
Hence 3a + 15ar? = 14ar 
15r2-14r+3=0 
15r? -—- 9r —5r +3 =0 
(3r— 1) (5r-—3) =0 
1 8 1 
= Sy = > — 
3.5 3 
AP is 3a, ns 2a elenasnanane 
j 8 


> 4th terms isa 
(49)'° i ((49)° + 1)(49°° —1) 
48 48 


1-x 14x x 4 
w= {? Ot er ag 


2 
Using AM > GM 
f(x) >3 
Let GP is a, ar, ar? ........ 
100 ar? (r200 _ 1) 
Dae = as + a5t..... a201 = 200 = <> = 200 lt 
n=1 i= 
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100 


Yiden = 82+ a4 +o... azoo = 100 = —*, = 100 ....(2) 

n=1 red 

Form (1) and (2) r= 2 

add both 

>aetazst az00 + A201 = 300 => (Att cee azo0) = 300 
200 300 


Dan = —— = 150 


n=1 


y = 1+.co0s70 + cos‘6 + ....... 


>y= — > ul = sin20 
1-cos“ 6 y 
1 1 


~ 1-(-tan?®) sec? 


HIGH LEVEL PROBLEMS (HLP) 


=> c0s0 = x alee =>y(1-x)=1 
i 


PART - I 
T= a+(meide 2 A(R 
T =a+(n-1)d= V3 (im 
T,=a+(p—1)d= 5 a 
(2)— (1) n=m _ V8-V2 Not possible. 


=> = 
(3)-(2)  p-n  J5-3 — 
Let a denotes first term and d common difference of the A.P. then a,, the k'" term of the A.P. 
a,=at(kK—1)d; a, + a+ ag t....+ An =An, 4+ An ot = t+ Anan 


25, = S,/ p a+ (m ~1)dg)="*" [pas (men—1)d] 

2m — 2at+(m+n—1) d | is nd as nd Sone n (i) 

m+n (eee sues (medi aearS(me=ih d ‘een 

similarly ——¢ = a ae (ii) divide (i) by (ii) 

n om-n m+p se (m+n)(m—p) _ (m+p)(m=n) _, (m+n)(m—p) _ (m+p)(m—n) 
p m+n m-p p 7 n mp 7 mn 


(m +n) 4-2) = (m + p) (2-2) Hence Proved 
m p mon 


a=A+(p—1)d > d= beAtiq-1)d 
s=-P=4 2A + (p+q—1)d)= 29 [A+ (p—1)d+A+(q-1)d +a) 


= es la+b+d]= a farb+2—2] 


—q 

; p 2a 
Given — [2a+(p-—1)d]=0. so 2a+(p—1)d=0 > d=- 

2 (p -1) 
Now sum of next q terms are = sum of (p + q) terms of this A.P. 
--S q 2a + (p+q—1)d)= P*9 poas (p—t)d+ qa] = 29. gg -- 2 09 49 

ae 2 p-1 

a+be’ b+c e c+d e .. 2a 2b 2c 

#1= Ss = = 


’ 


a—beY ——b-c_ e c-d e 
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y 
irae BS ee ee ee > Pees => a, b, c, d are in G.P. 
a b c a b c 
Let first term of AP = a and common difference = d 


e [2a + 9d] = 155 > 2a + 9d = 31 


GP first term = a’ and common ratio=r a’+ar=9>a'(1+r)=9givena=r and a’=d 


=> ar + 9a’ = 31 a2r+9, 2231 = 2r?—-29r+50=0=> r=2, 25/2. 
+1 
(i) if r=2, So a=2 > a =3=d 
25 25 a ee 
jiij)if r=— > a 2 Foy, et 
2 
So the series 3, 6, 12......... second = ‘ = ' = 


(i) 1) (2 3), (4, 5.6, 7), (6,9, ..2.15) .... 
Number of terms in n group = 2"-1; 18t term in n‘ group = 2"-1 
n-1 


So, Sum of terms in n" group : 


= [2.20-1 4 (2n-1_ 4) 1] =2"-2[an4 an-1_ 4] 


(ii) (1) , (2; 3, 4), (5, 6, 7, 8, 9) ; 1st term in n'” group let T,, 
1 2 5 10 
— fo’ 
1 3 5 
\AaN 
2 2 
T,=at+bn+cn? => T, =a+b+c=1 re) 
Tp=a+2b+4c=2 we (ii) 
and T3=a+3b+9c=5 we (iil) 
a=2,b=-2,c=1 On solving (i), (ii) and (iii), we get 
So Ist term is T, = (2 — 2n + n?). Number of terms in n' group = (2n — 1) 


sum of terms in nt group lll 


= (22 = en + m2) en 22) 


= (2n — 1) [n?-—1n + 1] = 2n8— 2n2 + 2n—n24+n—1 =n?+ (n—1)8 


a, A,, Ap, b > A.P. = A,+A,=a+b. 
a, Gy, Go, b > GP. = G, G, = ab 
ab H, H, 
a, H,, H,, b > H.P. 
1 ~ a+b H, +H, 
> acer aS G, => ! = +d Ten aed > JdeD 
H,+H, HH, H, H, a b oa 3 ab 
1 .at+2b 1 . 2a+b 1 (a+2b) (2a+b) - GG, — (a+2b) (2a+b) 
H, 3ab H, 3 ab HH, 9a*b* H, H, 9 ab 


T, = k.2-* and S, = (a=) (2"" -n-2) 


Now, S,=>k2™*= amt ik. 2: S =a" 2 )-3-s5) (sum of A.G.P.) 


i on ony 
bal (2"" -n—2)=2. [2m 2-n] > OS 28 Sa? 
4 4 
Let G,, be the geometric mean of G,, G,,.......... iG, > CG. =(G GyacG)™ 


= [(a,)(a,a,r)'?.(a,.a,ra,r)'%... (a,.a,rajr ..aym-t)unyin 
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where r is the common ratio of G.P. a,, a,, ..--..€,- = [(a,-a,...ntimes) a. 9. 8/4 op 2m ye 
fees) ee n= A 
s a..|r2t 2 =a. lr |. Now, A a tae te +a, _ a,(1-r') 
: : a n n (1-r) 
ae 4 n 7 n _ a, n(i—r) ro! 
Careare u (1424.4 a} i 
a, a, a, a, r r 
n-1 n n 
Again A..H.= a=) gent if ea =>[]AH, = [] (a? ~*) 
en. (1-r") kad k=1 
n(n — 1) n= 
= (20.4). n times) efere-) = arr eee” ¢ 2 = fare P 


1/2n 
= [G,,)?°=3 Gn= Tl At = Gam (A Ane heal El eee een 
k=1 


2b=a+C ©... (1) 
2 pr 
q= — >) (2) 
p+r 
andb?q?=acrp Sti... (3) 
2 2 2 2 
Se (ac8) (= mr) Sai _, (+r) _ (ate) 
2 ptr pr ac 
lacy rt) oe a) = a Ans 
rp @ a r p G € 
1 ge ae bb — ae 
cee dee rd > a+f= 2B ee Z 
— — be? = ab? — 2a2c = ab? + bc? = 2a2c = Z poe ze 
cola b 
So Poe are in A.P. = ao 8 are in H.P. 
a bec c ab 
b= 220 Tae ¢ — ie : ab + bc = 2ac 
a+c 2 
ab ; ( ab 
c= —— ; d= —|/ ———+e 
2a-b 2\2a—b 
ab \ b( ab a’b? —— b( ab +2ae—be 
from c* = bd - 16 lea z= 
2a—b 2\2a-—b (2a-—b)° 2 2a—-b 
2 
= Zap __2p ig = e(2a—b)?=2a%b—ab(2a—b) => —e(2a—b)2 = abe 
(2a—b)° (2a—b) 
X+ytZ=15 wu. (i) 
a, X, y, Z, b are in AP 
Suppose d is common difference d = - 
b-a b+8a 2b+2a Sb+a 
X=at = ,y= and z = 
4 4 4 
on substituting the values of X, Y and Z in (i), we get 
6a+6b 45 
- a 
a+b=10 a. (ii) 
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ul ra u a2 sennedy (iii) 

x y z 3 
and a, X, y, Z, b are in H.P. 

tia are in A.P. 

ax y Zz 

g20 
1 1 ba 1.1 .2 (; ‘| 1 1 3 (; ‘| 
=— + ; = + and =— + 

X a 4 y a 4\ba Zz a 4\lb a 

on substituting the value of i iw in (iii), we get 
X' yz 
3 6/1 1 5 3 3 5 1 1 10 
+ = => + = => + ee (iv) 

a boa 3 2a 2b 3 a io @ 
By equations (il) = v), we get 

a=9,b= or a=1,b=9 
Let n HM's between a and c are H,, H,, H,, ..... H, 

eee eee lel are in A.P. 

a H, H, H, 
suppose ‘d' is common difference of this A.P. 

eine => d= ! (2-2) 

Cc ou(Ua (n+1) \c a 

1 1 1 (3 ‘| ne+a (aeedieca 
so = _ => H, ES 

H, a (n+i)\c a (n+1) ca nc+a 
and a = if a n (3 *| = Gaull = H, = (n+1) ca 

, a (n+1)\ce a (n+1) ca c+na 


H 
Hy=Hy=actn + 1) | u | = ac(n +1) ; (a—c) (n-1) 


nc+a c+na nc+a) (c+na) 
_ ac (n°-1) (a-c) 
n’ac +n(a® +c”) +ac 


A nis a root of x2(1 — ac) — x(a? + c?) —(1 + ac) =0 we have n2(1 — ac) —n(a? +c?) — (1 + ac) =0 
= n@ac + n(a? + c?) + ac = (n? — 1) ....... (ii) 
: from (i) and (ii), we get So H, — H, = ac(a — c) Ans. 


(i) b?c? + c2a? + a*b* > abc (a+ b+) = (bc — ca)? + (ab — bc)? + (ca — ab)? > 0 
b*c? + c?a? + a2b* > abc (a+b + C) 
2 2 2 
If a, b, x, y are real number and x, y > 0, then a 2 > (oc) eae (i) 
xX sy X+y 


as on solving it we have (ay — bx)? > 0 
Similarly, we can extend the inequality to three pairs of numbers 


2 2 2 2 
. a b c a+b+c 
i.e. + + > | ) 


x y Z xX+y+z 
Now we use this result to following questions 
2 2 2 2 
(i) Ae a 7 b - c _ a b c S (a+b+c) 


b+c c+a a+b ab+ac 7 bc +ba : ca+cb  2(ab+bc+ca) 
(a+b+c)* 3 


Now, we have to prove that > 
(ab+bc+ac) 2 


or a? +b?2+c?>ab+bc+ca => (a—b)? + (o-c)2+(c—a)?2>0 
ii) LHs.- 2", 2), Wa), _GV2" Lig War, War, Wer, 9 
‘aed bee c#a 2latb+c)  § ab b+c c#a  a+b+c 
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18. 


19. 


20. 


21. 
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22. 
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pee G.M. 
X1 = Xp = Xa =X, = 2. 


Let fa, =b,; fa,-1 = (ie OSD, SF seciecciasvian fa, —(n-1) =b, 


soe pecan — ph) ee FH ie + (9-1) - 
=> 2¥b,=5b24 met = an?) => 2%b,=zb2Z4n 
Yb,2-2rb,+21=0 = (b, -1)? =0 b,-1=0 = b?=a,=1 
i=1 
b,-1=0 = b?=a,-1=1 => a,=2 
b,—1=0 => b,Z=a,-2=1 => a, = 3 and soon 
100 
hence a, =n o dia, =14+2+3+....+ 100 = 5050 
i= 
n-1 a = = 
(a, + 3a, sda at--apat os 
i=1 a; 3 3 9 27 81 
Sum a[1-i+ tatal> ee ae 3 ee 
3 9 27 81 81 


2a, =a +a, 


+1 
10 10 10 
a Qe) = 3 MO = 5(985+110] = 


ee a= ae 6 2 
n ni=1 1 a n+1 
ae _ ee oe ele 
1.2.3 . "hned(n+2)° 2 ene) See (r+ ot 


One 1 1 ij 7 = NW 
Now > - § Gey 2s E | 5 | Sa Sma 
1 | 2 (mnt ee oT { oN ete 
-3/3¢ a >(4 al -3|(: ) (5 nil 


il n n _n 1 1 
~2{n41 2n+2)] 2 |n+1 2(n+2) 


Now S,=(n+1) 2 | : -(3 ts 
2 |n+1 2(n+2)| (2 n+2 


—n m(n+1) on sn? + 4n—n*?-n-2n_on’+n __ n(n +1) 
~2 A(n+2) 2%n+2) — 4(n+2) ~ A(n+2) — 4(n +2) 
3745? { ow gn 
Le = n n n+1 n+1 ; T= n n n+1 n+ 
(5° —3")(5"" -3"") 2\(5"-3" 5-3 


ne 3? rid 3? 38 
1” 215-3 57-3? , ee 2s. ee ye 
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25. 
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{ gn gm 
T _—} 
n y) [5 2 3" Bnet = gu 


n+1 
s,= 3|3 3 :s.-3 


n y) 2 5 _ 3m 4 
Radius of first circle = R Let Radius of second circle be = R' 


OB oF a 
—— — ss OB=R ec — 
BA cosec 5 cos 5 
OB’ a ; ; (or ' 
Now === = cosec — => OB' = R' cosec — =OB+R+R 
A’ B’ 2 2 


pena 


—>R+Recosec = +R'=R'cosec= > R(1 + cosec a/2) = R' (cosec o/2-1) > R'=R 
2 2 1-sina/2 


1+sina/2\) 
1-sina/2 


if radius of the third circle be R", then similarly R" =R 


So R+R'+R"+.....n terms = 


= ale 

g |i 1=sina/2 =n (‘panal2) (Ee4) J 
1+sina/2\_ 2sina/2 1-sina/2 

ene 


(a+b+c) = (ab + be + ac)3 = abc (a+ b+0)3.....(i) 


3 


. 3 
Bia 

Given (abc)¢? = Te es 
a bec 

Now consider the polynomial p(x) = x? + mx? + nx + p, with roots a, b, c, then have a+b+c 


=-—m;ab +bc+ca=n ;abc=—p using these values equation (i) becomes n°? = m%p ...... (ii) 
3 


Hence, if m # 0, then equation p(x) = 0 can be written as x? + mx? + nx + “ =0 

or mx? + m4 x? + nm®x + n? = O=> (mx + n) (m2 x2 + (m3 — mn) x +n?) = 0 

It follows that one of the roots of p(x) = 0 is x,= eld and other two satisfy the condition xx, = ul 
m m 


= y ee Owe 
Thus the roots are the terms of a geometric sequence. If should be noted that m, n # 0 as in this case 
x + p = 0 cannot have three real roots. 


t,=S,-S,,= 5 (2n? + 9n + 13-2 gin -1)2 + 90-1) + 13} 


1 co ioe) 
=~ [2n3 + 9n2 + 13n — 2(n - 1)3—9 (n— 1)2—13(n — 1)] = (n+ 1)? 
al n3 + On? + 13n — 2(n — 1) (n—-1) (n —1)] = (n +1) 2 — oi ->(3 = 


a+B= = , ape 5 = (a +B), a2 + B2, 03 +B are in G.P then (02 + B2)2 = (a + B) (a3 + B3) 


= 20282 = of? + Bo => of [a2 + B2- 20. B] = 0 so 0B (a—B)*=0=> =. poate <3 -0, az0> cA=0 
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28. S_=(1+2T.)(1-T,) T, =(1+2T,) (1-T,) 


T,=1-T,427,-2T, aT 2=1 => T, = 


S,=T,+7,=(1 +2T,) (1-T,) T2729 13421,-31 


1 


T,=1-2T,2 eas 
T,2= v2 -1 > Tp= 272 => a=4,b=2 > a+b=6 
“22 4 
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